Combi nation therapy of an afucosyl ated CD20 anti body with bendanustine The
present invention is directed to the conbination therapy of an afucosyl at ed
CD20 ant iwoa9imiigiz4bendamnmusti ne for the treatnent of caRCEEP2GBACIO3Y ound of
the I nvention Afucosylated anti bodies Cell-mediated effector functions of
nonocl onal anti bodi es can be enhanced by engi neering their oligosaccharide
conponent as described in Umlia, P., et al., Nature Biotechnol. 17 (1999)
176-180; and US 6, 602,684. 1gGlL type antibodies, 10 the nbst conmmonly used
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MR, et al.BalHoy6@hd ef nveh 5) 813-822; Jefferis, R, et al., Inmunol.
Rev. 163 (1998) EQ /6, %I ght, % and Morrison, S.L., Trends Biotechnol.
15 (1997) 26- 32). Umafia, P., et al., Nature Biotechnol. 17 (1999) 176-180
and WD 99/ 154ﬂé3sghwdedntMiesover expressi on in Chinese hanster ovary (CHO)
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ant i CD20 anthl bodi I nol e(giéll e (ﬁ" sQ cal | e?ctﬂﬂ%a lls of B(1,4)-N
6| ynphocyt *PEEY & SR PBioBr Ghngg harstr Svary {CRHOT et of (1.4)-N-
acetylglucosammyltransferase II ("GnTIII"), a glycosyltransferase catalyzing the
~ ~ formation of bisected oligosaccharides, significantly increases the in vitro ADCC
activity of antibodies. Alterations in the composition of the N297 carbohydrate or
its elimination affect also binding to Fc binding to FcyR and Cl1q (Umaiia, P., et al.,
Nature Biotechnol. 17 (1999) 176-180; Davies, J., et al., Biotechnol. Bioeng. 74
25 (2001) 288-294; Mimura, Y., et al, J. Biol. Chem. 276 (2001) 45539-45547;
Radaev, S., et al., J. Biol. Chem. 276 (2001) 16478-16483; Shields, R.L., et al., J.
Biol. Chem. 276 (2001) 6591-6604; Shields, R.L., et al., J. Biol. Chem. 277 (2002)

26733-26740; Simmons, L.C., et al., J. Immunol. Methods 263 (2002) 133-147).

Studies discussing the activities of afucosylated and fucosylated antibodies,

30 including anti-CD20 antibodies, have been reported (e.g., Iida, S., et al., Clin.
Cancer Res. 12 (2006) 2879-2887; Natsume, A., et al., J. Immunol. Methods 306
(2005) 93-103; Satoh, M., et al., Expert Opin. Biol. Ther. 6 (2006) 1161-1173 ;
Kanda, Y., et al., Biotechnol. Bioeng. 94 (2004) 680-688; Davies, J., et al.,
Biotechnol. Bioeng. 74 (2001) 288-294.



antigen or Bp35) is a hydrophobic transnmenbrane protein |ocated on pre-B
and mature B | ynphocytes that has been descri bed extensively (Val entine,
MA. , et WP2011/8824 Bjol. Chem 264 (1989) 11282-11287; PeREPERIANE98) D. A. ,
et al., EMBO J. 7 (1988) 711-717; Tedder, T.F., et al., Proc. Natl. Acad.
Sci. US A 85 (1988) 208- 12; StanenkoM e, 1., et al., J. Exp. Md. 167
(1988) 1975-80; Tedder, T.F., et al., J. Inmunol. 142 (1989) 2560-8). CD20
is expressed on greater than 90 % of B cell non-Hodgkin's |ynphomas (NHL)
(Ander son, KCB20 and anti CD20 antibedies 1984) 1424- 10 1433)) but is not found
on hemat opoietic stemcells, pro-B cells, normal plasma cells, or other
normal tissues (Jedder, T.F., et al.. J, Inmunagl. 135(2) (1985) 973- 979).
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rafts cells, or other normal tissues (Tedder, T.F., et al., J, Immunol. 135(2) (1985) 973-

979).

There exist two different types of anti-CD20 antibodies differing significantly in
their mode of CD20 binding and biological activities (Cragg, M.S., et al., Blood
15 103 (2004) 2738-2743; and Cragg, M.S., et al., Blood 101 (2003) 1045-1051).
Type 1 antibodies, as e.g. rituximab, are potent in complement mediated
cytotoxicity, whereas type Il antibodies, as e.g. Tositumomab (B1), 11B8, AT80 or
humanized B-Lyl antibodies, effectively initiate target cell death via caspase-

independent apoptosis with concomitant phosphatidylserine exposure.

20 The sharing common features of type I and type II anti-CD20 antibodies are
summarized in Table 1.



Do not localize CD20 to lipid rafts Increased CDC (if 1gGl isotype)
Decreased CDC (if 1gGl isotype) ADCC activity (if 1gGl isotype) ADCC
activity WPR011ga8224sot ype) Ful |l bi ndi ng capacity Reduce@ChERZIAGII3Daci ty
Honot ypi ¢ aggregati on Stronger honotypi c aggregati on Apoptosis induction
upon cross- linking Strong cell death in3lucti on w thout cross-Iinking
Bendanusti ne Bendanustine (trade nanes Ri bonmustin and Treanda; al so known
as SDX-105) is a 5 nitrogen nustard used in the treatnment of chronic

| ynphocytic | eukeni dabts L)Propesties offype bandaype IljanticgRe@ antileadies i n.  Oncol .
127 (2001) 48-54) and non-Hodgkin's lLynmphoma (NHL). 1f bel ongs to the
f ami I(y of)drugs cal‘]yBGIéF‘k'glkgggf)ﬁB“B@@ﬁfs. | t &ﬂ“aﬁlﬂtbgmg ibadies f o the
treatment of sarfcoma (Bagchi, S., Lancet ¢ncol. 8 (2007) 674).
10Bendanust i ne has beetypad&d28xpitopbrer apelit i ¢ ageype MGDRépitope ent ot her
agents,

Localize CD20 to lipid rafts Do not localize CD20 to lipid rafts

Increased CDC (if IgG1 isotype) Decreased CDC (if IgG1 isotype)

ADCC activity (if IgG1 isotype) ADCC activity (if IgG1 isotype)
Full binding capacity Reduced binding capacity
Homotypic aggregation Stronger homotypic aggregation
Apoptosis induction upon cross- Strong cell death induction without
linking cross-linking
Bendamustine

Bendamustine (trade names Ribomustin and Treanda; also known as SDX-105) is a

5 nitrogen mustard used in the treatment of chronic lymphocytic leukemia (CLL)
(Kath, R., et al., J. Cancer Res. Clin. Oncol. 127 (2001) 48-54) and non-Hodgkin's
lymphoma (NHL). It belongs to the family of drugs called alkylating agents. It is
also being studied for the treatment of sarcoma (Bagchi, S., Lancet Oncol. 8 (2007)
674).

10 Bendamustine has been used as a therapeutic agent with different other agents,
including rituximab (Cheson, B.D., et al., J Clin Oncol. 27(9) 2009 1492-501;
Knauf, W., Expert Rev Anticancer Ther. (2) 9 (2009) 165-74; Plosker, G.L., et al.,
Drugs. 68(18) (2008) 2645-60).

Summary of the Invention

15 Surprisingly we have now found out that the combination of bendamustine with an
afucosylated anti-CD20 antibody showed synergistic (e.g. even more than additive)
antiproliferative effects compared to the combination with non-afucosylated CD20
antibody rituximab.

The invention comprises the use of an afucosylated anti-CD20 antibody with an
20 amount of fucose of 60 % or less of the total amount of oligosaccharides (sugars) at



including rituxi mb (Cheson, B.D., et al., J din Oncol. 27(9) 2009
1492-501; Knauf, W, Expert Rev Anticancer Ther. (2) 9 (2009) 165-74,

Pl osker, VWOR011/d8224| ., Drugs. 68(18) (2008) 2645-60). SEAkdPY018/00498L

I nventi on 15Surprisingly we have now found out that the conbination of
bendamustine with an afucosyl ated anti--@20 anti body showed synergistic
(e.g. even nore than additive) antiproliferative effects conpared to the
conbi nation wi th_non-afucosyl ated CD20 anti body rituximab. -4 _ Asn297,
for the nmanuhaPir Erotheamapefastureof  aredidement don thentreeimenh o e¢ancer in

conbi nat i on danibmddeAdARBdndagusine aspect of the invention is a nmethod of
treatnent of patient suffering fromcancer by adm nistering an afucosyl ated
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Asn297, for inlkembmationsnth kehdamnstine, ton patieht inthé needwifishclbreatmentt i ne. 101 n
one enbodi nent, the ambunt of fucose is between 40 % and 60 % of the total

amount of ol AgARACLPaE Sthe(MVERICH isthn ARREA ated RnARIDI® anfHRRAWiERNAn t he
anount of fucose |fs 0% of L}écohoe tgt al z}lr}rﬁg)unaaﬂ%f@ ol |tgogi§accharldes at Asn297.
In one enbodimAMAt of fugesedf R0 aardessf thy tot unffiogasacrharides ($€rsaat i body.
151 n anot herAsnbpdbieetitreagaértd ofcaiees )H @intin&ivn witioBéhdatustigly i s humani zed
B-Lyl antibody, and said cancer is a CD20 expressing cancer, which in one

nbodi t i - el - o oy | S,,€ [ t, the
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amount of oligosaccharides (sugars) at Asn297.

In another embodiment, the amount of fucose is 0% of the total amount of

oligosaccharides at Asn297.
In one embodiment, the afucosylated anti—CD20 antibody is an IgG1 antibody.

15 In another embodiment, said afucosylated anti-CD20 antibody is humanized B-Ly1
antibody, and said cancer is a CD20 expressing cancer, which in one embodiment
is a B-Cell Non-Hodgkin’s lymphoma (NHL).

In one embodiment, the humanized B-Lyl antibody is administered in a dosage of
800 to 1200 mg on day 1, 8, 15 of a 6-week-dosage-cycle and then in a dosage of
20 800 to 1200 mg on day 1 of up to five 4-week-dosage-cycles, and bendamustine is
administered in a dosage of 80 mg/m2 to 110 mg/ m2 on day 1 and 2 of up to six 4-

week-dosage-cycles .

One embodiment of the invention is a composition comprising an anti-CD20
afucosylated antibody with an amount of fucose of 60 % or less, and bendamustine

25 for the treatment of cancer.

Detailed Description of the Invention

The invention comprises the use of an afucosylated anti-CD20 antibody of IgG1 or
IgG3 isotype (preferably of IgG1 isotype)with an amount of fucose of 60 % or less
of the total amount of oligosaccharides (sugars) at Asn297, for the manufacture of a

30 medicament for the treatment of cancer in combination with bendamustine. In one



800 to 1200 ng on day 1, 8, 15 of a 6-week-dosage-cycle and then in a
dosage of 20 800 to 1200 ng on day 1 of up to five 4-week-dosage-cycles,
and bendaWwQ2011/88324 adm ni stered in a dosage of 80 ng/ MPCTEP2AIQN/OMIB N2 on
day 1 and 2 of up to six 4- week-dosage-cycles . One enbodi ment of the
I nvention is a conposition conprising asanti-CD20 afucosyl ated anti body
wi th an anmount of fucose of 60 % or |ess, and bendanustine 25for the
treatment of cancer. petailed Description of the Invention The invention
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conpod?ti on. W%@P%gﬂ@?@%@ t“é?‘?ﬂcx"f’i‘ﬁlrrﬁ‘ﬁ‘%ﬁ&em@ﬁgpoﬁn?ﬁ Wé%erer"éf“ef% to
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constant regjons,.deriv romhhuman ger ne i nogl o in se nges. In
one enbodi rrgéﬁc,oalﬂgl y15t% u nﬁlﬁgl(?flo qnogfr?f’f%bo%l%gg‘%gr eregefso céﬂgﬁ%ﬁ‘éﬁ
hybri doma whligtaying lausiegle dimlivgIspeafititi whithf how wartablnsgk norstano mediomsan
ani mal, . g.dchved AAGORIN BRHS e iRAIN0 BulR SIRAEATR bl BHGHAR hdeavy

chain_transgene a _human transgene fused to an inmortalized
cel|. 15 uman monoclonal antibodies are produced by a hybridoma which includes a B

cell obtained from a transgenic non-human animal, e.g. a transgenic mouse, having
a genome comprising a human heavy chain transgene and a light human chain

transgene fused to an immortalized cell.

The term "chimeric antibody" refers to a monoclonal antibody comprising a

20 variable region, i.e., binding region, from one source or species and at least a
portion of a constant region derived from a different source or species, usually
prepared by recombinant DNA techniques. Chimeric antibodies comprising a
murine variable region and a human constant region are especially preferred. Such
murine/human chimeric antibodies are the product of expressed immunoglobulin

25 genes comprising DNA segments encoding murine immunoglobulin variable
regions and DNA segments encoding human immunoglobulin constant regions.
Other forms of "chimeric antibodies" encompassed by the present invention are
those in which the class or subclass has been modified or changed from that of the
original antibody. Such "chimeric" antibodies are also referred to as "class-

30 switched antibodies."” Methods for producing chimeric antibodies involve
conventional recombinant DNA and gene transfection techniques now well known
in the art. See, e.g., Morrison, S.L., et al., Proc. Natl. Acad Sci. USA 81 (1984)
6851-6855; US 5,202,238 and US 5,204,244.



The term "chineric anti body” refers to a nonocl onal antibody conprising a
20 variable region, i.e., binding region, fromone source or species and at
| east a p¥PRPOANIBI24a constant region derived from a di f PETERR0I9HMHISE or
species, usually prepared by reconmbi nant DNA techni ques. Chineric

anti bodi es conprising a nurine variabl e éegion and a human constant region
are especially preferred. Such nurine/human chineric antibodies are the
product of expressed i munogl obulin 25 genes conprising DNA segnents
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bi ndi ng of tWhﬂgﬁEHé ﬁ?ﬁ\% &ﬁqibgg%g%m@qeﬁgﬂothg% Lgor antigen in an in vitro
a pl as

assay, prefer y I n an resonance assay (Bl Acore, GE-Healthcare
Uppsal a, Sweden) with purified 30 wild-type antigen. The affinity of the
bi ndi ng i s d&fYsEdaersin. theterar Rinding” or asreceisally hiding referetoghe bridig fn of
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binding to tBfsant for the association of the antibody from the antibody/antigen complex), kp
(dissociation constant), and Kp (kp/ka). Binding or specifically binding means a
binding affinity (Kp) of 10" mol/l or less, preferably 10° M to 10> mol/l. Thus, an
afucosylated antibody according to the invention is specifically binding to the



-7 _ tunor antigen with a binding affinity (KD) of 10-8 npl/1 or |ess,
preferably 10-9 Mto 10-13 M1/ 1. The term "nucleic acid nol ecul e", as
used her éVR2011918R¢ended to i ncl ude DNA nol ecul es and RRATHZREHEP4937 A
nucl eic acid nol ecul e may be single-stranded or 5 doubl e-stranded, but
preferably is doubl e-stranded DNA. The “Zenstant donmains" are not involved
directly in binding the antibody to an antigen but are involved in the
effector functions (ADCC conpl enment binding, and CDC). The "vari

regi on” (varMEWF @ntigg Wih ¢f biading gRiinien 8w qfVi0)® mokk oralssse prefgiably HY M 10
heavy chai n o\Mlg)'} nds/1.used herein denotes each of the pair of light and
heavy chains mhich is involved directly in binding the antibody to the
anti gen. domai ns_of .variable hupan |i and he chai ns hav t he sane
gener al st r uERS ™A %ﬁc’d‘oﬁlﬁfet‘fuﬁeo’nﬁ? |“§%£h?r8bﬂ’ ip r”é %iﬁir?? metyder Ridons
whose sequennelsecaheeamd BdlA/ mobsealis VA duckinied irededaje Itnby bes Ig}el@ﬁfanaéd abl e

The f k
;:g: 822 a((jgr(%&%r%étﬁﬁggcg q’g’%h?é?%@ gsg?l&gndﬁtr%% % nay for m | oopg C(r)z;gg\é\ﬁr ng

the b-sheet structure. The CDRs in each chain are held in their
t hr ee- di mensTighagonstaptdempiashyre het invahwsdotitecydn dirdiag dh¢ entihadyctet 4rer wi t h
the CDRs fr offtighe bat Iﬁﬁ:" nﬁfeﬁleﬁ ihNGe et B8 Tumitiods RADCCE, EcontflembR Bifidin
"hypervar i ab@,"@féﬁ& "anti gen-bi nding portion of an anti body" \%/he
used herein ‘0 the am no acid residues of an antibody which are
responsi bl e for antigen- b|nd|ng The hypervari abl e regi on conpri ses am no
aci d resi duebhd Y\mlni]ab]leee goahgl aisbd m’gldryoﬁetllghfﬂ:hﬂlmgVL):gi@nﬁEIe epion(dPRs" .
"Fra rk" S 0 b domsu s_ot her. than
t he E@gle)r varklpe; Eﬁmé?o %e%s !cii%e{:el gt O\ée%EI (I?lh rRed O?ﬁ‘ﬁ@?aé% BYY £HB" i ght
and heavy ch\&hlﬁb ipinvalvedrditegdyiyn bm@ntg)ti’pranseow tonthig-antigerC-Ther drinmiss ofhe
domai ns Fm,va%% hdnfth 1ighFd 39y chiR3 hatd thd Bine Eé{%? A Bl S@Q% a8l CH;e

heavy chain t he regjon mhlch contrlbutes nost t0 antigen
and FR regi (Aﬁ%ﬂaa? COFRTSEi TRy frameniogk {ER) oregas swhergasequerges rﬁr@. wiebf
Kabat, et a|cons§eét1}66@xﬁﬁec&fl Byotlﬂéés"h(?f)eﬂvﬁﬂw]@' Rgions! f'\t &flﬂﬁl%meﬁtfah d.

Public.Heal th Service JB ﬁ_l t ut e of . Heal t h, hesd

(1991%’ and/9STETRHRIDE r?%%rfsd&gg&f)r amngyg V&’rqnéﬁfi‘éptlaolbﬁ eet B%ﬁ%gﬂﬂé‘ﬁ ne is
445- [ Bi s( 2- cindadhe €DR4 hayrforo] lobpsredrinecthegthierb- d&z'oitr@mté]ﬂtHGDRlson eadci d.
Trade nanes T ben WN_ 8

SO 105) " BRI Te T o i ¥hfee dRANEn RERL BY 0P raheBlofl (iGN a BF
chronic -8 Ommy‘tlihdhﬁ@lﬂ&ﬂrﬁr@n(@lmp@(ml‘nthelantlgmbladmg sie. Cancer Res.
Clin. Oncol. 127 (2001) 48-54) and non-Hodgkin's |ynphoma (NHL). It bel ongs

to the fam |'EheQEnﬁisl’ Ugperatihisld r%nlfry |&t"aﬂﬁlgé‘1€lﬁﬂ@l pbhldnsofaﬁnsiﬁt@@dl Oy igdrnidi ed

for t trea t of sarco agchi nce (200 674
98 use erein refer to the acid’ resxdues of an antlgqu whic are responsxble)
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for antigen-binding. The hypervariable region comprises amino acid residues from
the "complementarity determining regions" or "CDRs". "Framework" or "FR"
regions are those variable domain regions other than the hypervariable region
residues as herein defined. Therefore, the light and heavy chains of an antibody
25 comprise from N- to C-terminus the domains FR1, CDRI1, FR2, CDR2, FR3,
CDR3, and FR4. Especially, CDR3 of the heavy chain is the region which
contributes most to antigen binding. CDR and FR regions are determined according
to the standard definition of Kabat, et al., Sequences of Proteins of Immunological
Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda,
30 MBD. (1991)) and/or those residues from a "hypervariable loop".

Bendamustine is 4-[5-[Bis(2-chloroethyl)amino]-1-methylbenzimidazol-2-yl]buta-
noic acid. Trade names are Ribomustin and Treanda; bendamustine is also known

as SDX-105). Bendamustine is a nitrogen mustard used in the treatment of chronic



5The term "afucosyl ated anti body" refers to an anti body of 1gGlL or 1gG3

i sotype (preferably of 1gGl isotype) with an altered pattern of

gl ycosyl WVP3AVHS2He Fc regi on at Asn297 havi ng a reduc@ET/EEY0/004939 ucose
resi dues. dycosylation of human 1gGL or 1gG3 occurs at Asn297 as core
fucosyl at ed bi anntennary conpl ex ol i gosa&chari de gl ycosyl ation term nated
wth up to 2 Gal residues. These 10 structures are designhated as GO Gl
(al,6 or ail, 3) or cr‘g can residues, depending fromthe anount of term nal

Gal resi dueslymrEpenti kempj (e lok Baghy Ry, et 1l J0EBcarsRe)Clircnaofpe27

gl ycosyl at i o@f mswamnﬁﬁ Hlﬂfgkﬁmd BmfphOmat@asr ). h?ﬂellaxgﬁwmeefmf b »
A ycoconj ug%2 \1e§ 97‘%‘5 201@'_‘% @ % i bodi es Which are recopnbi nant |y
expressed i HirH&HCH C’é}ﬁaﬁf HEFEHS 1HASP E’é‘lglsé“%%&rlﬂ)’/e HeAMeREok 386N at ed
at Asn297 i n(Bagckin®uybhnet Oakol. 843008%74). It shoul d be understood that the
term an afucosyl ated anti body as used herein includes an antibody having no

ol yooss! at e ol BB RRRIRAEBED s 13 6 AR ok BRAT o5 183 HAUEES 1 o
297 accor di r(gretfcrablfyeoglg(ﬁlh nﬁémﬁ)gwelygneahe(édb\pamgﬁ 'of. glgoadydatioRUnninebEe i ng
systent or "Eblhndexsnioy H@\Ho%aal l‘éﬁueéleqjev\é’ﬂ%? f{lg(;s%rlre 1'39%%%85@&%6 of N an

i mmunogl obul i heavy chai n constant region reported in
Kabat et al.h r@@q@&ﬁc@slg& 3 eyt Asp Iam%'f?ofuégﬁ}'&iﬁd pianatcanary oompley.
Public Feal tdth@[c\thftﬂée h@,ﬂij“ldo@?la{t;orh n&?hﬁluﬁeesnggatd h @,ﬂ; h@s&ﬂﬁls [‘Tmeﬁelggl)
expre in orated herein e an a

ot b3l acCUPHRRS 6 CRUERHObS B Heao i o2 et by O BYeN oFftfes

i sot ype( pr efdeperdiyg dord th&lamamt pp ermuiat Gal residues eRr:gunT So,fobem:ea ins 160 % or
| ess of the I u f r ich
means t hat a(?e(?%a%?g%O%@ tyﬁoﬁggggﬁft&g %t??[ﬁlgég ? (fe l%c r egl on
at Asn297 arRousier.x &y} abbpconjugaterel. ehbddP nt201+2@7an9mtﬂx0dm% thmliserﬂ S

bet ween 40 %é@d?ﬁblnﬁgl}ﬁcéx(ﬁ/i’&%dt he &dd %‘Pﬁ%ﬁ%ﬁ‘iédd‘if“‘l—l@f hBﬁecglFs R l afd

Asn297 gj}]ot her erbodi nent the anount of ugose s oor s, and in
still %moth CoSIstRA MeMInZPRdn apsmauntet atdeast 85 Ve §cﬁh%1@rbq @@@rmoqw@

ol i gosaccharthél@smodn hﬂﬁoﬁﬂaté@@hﬁﬂo@t asheged héreih ﬂncﬁﬁﬂeﬁatneéﬂlﬂiodyelaemng ment,

t he anopunt fucostegl { I}ge gg{gsaoch rldes o t he. lc1 (g%,gaé?fg
Asn297. Accdlgishidm it BresY Al ehpY 1¥iatacis flﬂ’é’&'é‘e at typical glye unt of
sai d ol i gosaesithar pakati¢rf Ut ais @htibedyhisrth¢ hepacdginpostapasitam 297 Gsogding telled n at
-9 Asn297, rﬁJﬂEn‘ﬁge x? g}gﬁmgkundsqb l.)h ol i gosacchari des (sugars) attached to

i an i

Asn 297 (e gh mannose structures) neasured by
MALDI -TO: mass E‘pi}ectrorretry and cal cul ated as average value (a detail ed
procedire t ollget mberpg systeuner oEUrindesas gesergldy apedywhier referring to@

t2(808/F 077546 )residfud tmaﬁ rmfr@undngbwmf héave rﬂlﬂasll 5@ﬂ€ant trégio@l(b gOStﬂs m?h@ﬁ of
e Fc region a [ e afucosy] ate according to_the

i nvention ca[ﬁpod{f%é ﬁ@iéﬁalr e&”ﬁff‘i?&(?i%ﬂ‘?’?’i"éd’? pf@?ﬂ‘"@éﬂ”é?@?’ﬁé&‘sgﬂ}zgo
express at |Pehit HodthnBHreice, dNatidnaindotitnes afpHeylpepBethesdvMmy @991) |
activity in ally fucosylate the

ol i gosaccharelageggy ﬁé&é{: relge%tr)l;) qu%%%éng enbodi ment, the pol ypeptide

havi nzg GhTlIl activity is a 10 fusion pol ypeptide. Al ternatively
al, 6- fucosy|Thuamar afpecsylated prtihodyofecetdinghtes thecial éntipanmisensdert petilysly of

el i m nat ed qg@q)roelll 3%@{%@%%&@%@1@@1 %We?%e&llﬁ’ﬁﬁ@x%lfﬂt%@fm% lscel I's.

The amount o nt i foucosyl ati on can edet er mn
fer ment at i 0?0cGnefi %Hg thestofal 3raoupt af gli ing'ficP 3ishes ?ugﬁxys)c"én‘b‘iqgg?l(&rl?“@f at
| east two amhdéaheiaest headt 408k fof afoeeIbf n‘ha@ngydaathamﬂeﬁmat}?c r&ioh at Asn297

Loafucosy! e ABLRAEhe B, SRS ch 3BT LB UGBSk B A B
al ., 3ture6Bi %t(édhﬁ@hgqsacchandes of the Fc region at Asn297. In another embodlment
the amount of fucose is 50 % or less, and in still another embodiment the amount of
fucose is 30 % or less of the oligosaccharides of the Fc region at Asn297. In an
alternative embodiment, the amount of fucose is 0% of the oligosaccharides of the
Fc region at Asn297. According to the invention “amount of fucose” means the
35 amount of said oligosaccharide (fucose) within the oligosaccharide (sugar) chain at



(1999) 176- 180, WD 99/154342, WO 2005/018572, WO 2006/116260, WO
2006/ 114700, WD 2005/ 011735, WD 2005/ 027966, WO 97/028267, U52006/ 0134709,

US2005/ 00%2348/018882005/ 0152894,

20WD 2003/ 035835, WO 2BO00/EFEAPANHI3These

gl ycoengi neered anti bodi es have an i ncreased ADCC. O her gl ycoengi neering
met hods yi el di ng af ucosyl ated anti bodi es9according to the invention are
described e.g. in NNwa, R, et al., J. Imunol. Methods 306 (2005) 151-160;

Shi nkawa, T.,

et al., J Biol Chem 278 (2003) 3466-3473; WD 03/055993

US2005/ 02497451293 prelated torthe supeattallosligdsacchandsst(sugary) sittashedute e sof 29n(e.
af ucosy! at edg, %Hp‘l@%?bﬁ@%h@(ﬂf%h ﬂﬁnﬂcﬂ f]tu}eg)cﬁiehsiﬁ’éd’gf MARLB- qf(ﬁbhl\%?f
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antibody according to the invention can be expressed in a glycomodified host cell
engineered to express at least one nucleic acid encoding a polypeptide having
GnTIII activity in an amount sufficient to partially fucosylate the oligosaccharides
in the Fc region. In one embodiment, the polypeptide having GnTIII activity is a
fusion polypeptide. Alternatively al,6-fucosyltransferase activity of the host cell
can be decreased or eliminated according to US 6,946,292 to generate
glycomodified host cells. The amount of antibody fucosylation can be
predetermined e.g. either by fermentation conditions (e.g. fermentation time) or by
combination of at least two antibodies with different fucosylation amount. Such
afucosylated antibodies and respective glycoengineering methods are described in
WO 2005/044859, WO 2004/065540, WO 2007/031875, Umana, P., et al., Nature
Biotechnol. 17  (1999) 176-180, WO 99/154342, WO 2005/018572,
WO 2006/116260, WO 2006/114700, WO 2005/011735, WO 2005/027966,
WO 97/028267,  US2006/0134709,  US2005/0054048, US2005/0152894,
WO 2003/035835, WO 2000/061739. These glycoengineered antibodies have an
increased ADCC. Other glycoengineering methods yielding afucosylated
antibodies according to the invention are described e.g. in Niwa, R., et al., J
Immunol. Methods 306 (2005) 151-160; Shinkawa, T., et al., J Biol Chem, 278
(2003) 3466-3473; WO 03/055993 or US2005/0249722.

Thus one aspect of the invention is the use of an afucosylated anti-CD20 antibody
of IgG1 or IgG3 isotype (preferably of IgG1 isotype) specifically binding to CD20
with an amount of fucose of 60 % or less of the total amount of oligosaccharides
(sugars) at Asn297, for the manufacture of a medicament for the treatment of
cancer in combination with bendamustine. In one embodiment, the amount of
fucose 1s between 40 % and 60 % of the total amount of oligosaccharides (sugars)
at Asn297.

CD20 ( also known as B-lymphocyte antigen CD20, B-lymphocyte surface antigen
B1, Leu-16, Bp35, BMS5, and LFS; the sequence is characterized by the SwissProt
database entry P11836) is a hydrophobic transmembrane protein with a molecular
weight of approximately 35 kD located on pre-B and mature

% and



CD20 ( al so known as B-1lynphocyte anti gen CD20, B-|ynphocyte surface
antigen Bl, Leu-16, Bp35, BMb, and LF5; the sequence is characterized by

t he Swi ssWPaP11Id8RMase entry P11836) is a hydrophobi c t PERARRHO89 pr ot ei n
wi th a nol ecul ar 35wei ght of approximately 35 kD | ocated on pre-B and
mature - 10 - B lynphocytes. (Valentindp-MA., et al., J. Biol. Chem
264(19) (1989) 11282- 11287; Tedder, T.F., et al., Proc. Natl. Acad. Sci.
U S. A 85 (1988) 208-212; Stamenkovic, |., et al., J. Exp. Med. 167 (1988)
1975-80; Ei rB dyniphgxyses; (¥aleating, MMBO e al.7 J( B&88Cheml 284(19p (289) M2B2; et

al ., J. I'munoky. %adérl%ﬁ) J%@%%é@%n ﬁcﬁes&ow§§p%d;<1% 8f190R 920 s
I\/bnbrane spannl ng((a” omai ns, AAL.

fa
This gene ent trelbdral ofJ tEd‘@ %‘?%rzﬁ?eﬁlgﬁ%hh?%gﬁﬁﬁ’@&ié pa‘?ﬂ |e§/.al Menber s
of this nasqmua@nom@esj M-y Tédder,CNRY, @EAIS T BRFuAY]. qmzr(rm9f9560195'689|
features and.simlar | %H/ exon Splltl\ﬁ Qoundarl es gnd di.sp aﬂ_&l gue
expresdion p et‘é‘?rﬁesSp 130+ 8556118 Y @M RENe-SPANE, Srlofaito SO Tam Yt As s ues.
Thi s gene emedber t hdsoBerioymp&noM;%nmsmhrfsageee adoeles h enentit et hfﬂieﬂmemarahel e in

Fani 1y menbopannpaAens BRI’ GhhBhrs e i nesced o3]dh Bty BreRerefierigel <
Al ternative lyplemmvgl structiviab fg@tneesmginsm arnintrpo/expm replice rhoumémeanarsi whi ch
encode the saiR )ﬁrél?feqﬁlﬁrbxg;éyaﬁ paRes an@%oherﬂ%gm@ggfﬂwgih@%alyﬂgﬁl optped

|nterchangeably I ncl ude vari ant I sof or s, an ecl es
horol &8s of tshen Thisesngianeedes the ﬁa‘tym peyfe é}%if?‘@s@é&cw which plays agrole
expressed orinaakldevéld 3ﬁte@ﬁd§dlﬂ?dréﬁhahbﬂ (EER-QeEI@HﬁO phasiel BQISOfThi’sl’lfa@rﬂly body

oxpr ossi ng. CHEBEE, lsgltocﬁgcﬁﬁﬁoﬁ%?%‘w%‘?ﬁ fufet OEe ’dyéﬁfgbggf%ﬁgl%ﬁm g of

the cells eﬁpllemgl ofgthD2Oneragsults dur twoy tremseript vanargs ofhithentadd thei sune
mechani sns: ein deat h/ apopt osi s induction, ADCC and CDC. Synonyns of CD20,
as recogni z inthe art, incl ude B- | yrrphocyte anti gen CD20, B-Iynphocyte
surface antigen Bl, Leu- 1'6 Bp3 BMb, and LF5. The term "anti - CD20

anti bbdly" ac g 1 P20eandy @moo ANtigen} are ised Jalerehaageabin dsreipsand

speci fical Mnélada@aﬁ v@ﬂﬁﬂt@eﬂofoﬁﬂﬁf&ﬁdls@&@d"h&hﬂﬂ)‘g@%fﬂfuﬁ%@%@ vileh are
bi ol ogi cal ivities of anti bodies t

{ wo
types of antq eéPFFfSSS yegell(st‘ifpaée IeXBWasefifH’ec‘(ﬁls %?RS&%SM“E&E? g&ﬁoes) can
be di sti nguigehedBadogy df ag antbéidyagf) theMnSenticat taathe, CBIZOQﬂng&B n{edddel the

T T Y e

killing of the cells expressing CD20 may occur by one or more of the following
mechanisms: Cell death/apoptosis induction, ADCC and CDC.

Synonyms of CD20, as recognized in the art, include B-lymphocyte antigen CD20,
B-lymphocyte surface antigen B1, Leu-16, Bp35, BMS5, and LF5.

The term “anti-CD20 antibody” according to the invention is an antibody that binds

25 specifically to CD20 antigen. Depending on binding properties and biological
activities of anti-CD20 antibodies to the CD20 antigen, two types of anti-CD20
antibodies (type I and type II anti-CD20 antibodies) can be distinguished according
to Cragg, M.S., et al., Blood 103 (2004) 2738-2743; and Cragg, M.S., et al., Blood
101 (2003) 1045-1051, see Table 2.



Tabl e 2: Properties of type I and type Il anti-CD20 anti bodi es type |
anti-CD20 antibodies type Il anti-CD20 anti bodies type |I CD20 epitope type
|| CD20 epP28pd18Bdal i ze CD20 to lipid rafts Do not | ocECTZR2QOPMH%8D | i pid
rafts Increased CDC (if 1gGlL isotype) Decreased CDC (if 1gGl isotype) ADCC
activity (if 1gGl isotype) ADCC activityl¢if I1gGlL isotype) Full binding
capacity Reduced bi nding capacity Honotypi c aggregation Stronger honotypic

aggregati on Apoptosis induction upon cross- linking Strong cell death
i nduction without Table2: Properties of type I and type II anti-CD20 antibodies

type I anti-CD20 antibodies type II anti-CD20 antibodies
type I CD20 epitope type 11 CD20 epitope
Localize CD20 to lipid rafts Do not localize CD20 to lipid rafts

Increased CDC (if IgG1 isotype) Decreased CDC (if 1gG1 isotype)

ADCC activity (if IgG1 isotype) ADCC activity (if IgGl1 isotype)

Full binding capacity Reduced binding capacity
Homotypic aggregation Stronger homotypic aggregation
Apoptosis induction upon cross- Strong cell death induction without
linking cross-linking

Examples of type II anti-CD20 antibodies include e.g. humanized B-Ly] antibody
IgG1 (a chimeric humanized IgGl antibody as disclosed in WO 2005/044859),

5 11B8 IgG1 (as disclosed in WO 2004/035607), and AT80 IgG1. Typically type I
anti-CD20 antibodies of the IgG1 isotype show characteristic CDC properties.
Type II anti-CD20 antibodies have a decreased CDC (if IgG1 isotype) compared to
type I antibodies of the IgG1 isotype.

Examples of type I anti-CD20 antibodies include e.g. rituximab, HI47 IgG3

10 (ECACC, hybridoma), 2C6 IgG1 (as disclosed in WO 2005/103081), 2F2 IgG1 (as
disclosed and WO 2004/035607 and WO 2005/103081) and 2H7 IgGl (as
disclosed in WO 2004/056312).

The afucosylated anti-CD20 antibodies according to the invention is in one
embodiment a type II anti-CD20 antibody, in a more specific embodiment, the type
15 I anti-CD20 antibody is an afucosylated humanized B-Ly1 antibody.

The afucosylated anti-CD20 antibodies according to the invention have an
increased antibody dependent cellular cytotoxicity (ADCC) unlike anti-CD20

antibodies having no reduced fucose.

By “afucosylated anti-CD20 antibody with increased antibody dependent cellular
20 cytotoxicity (ADCC)” is meant an afucosylated anti-CD20 antibody, as that term is
defined herein, having increased ADCC as determined by any suitable method



cross-linking Exanples of type Il anti-CD20 anti bodi es include e.g.

humani zed B-Lyl antibody 1gGL (a chineric humani zed 1 gGlL anti body as

di scl osedVPROMO18385/ 044859), 5 11B8 1gGl (as di scl ose@CIAPYHO/004939

2004/ 035607), and AT80 IgG 1 . Typically type Il anti-CD20 anti bodi es of
the 1gGl i sotype show characteristic CbC2properties. Type Il anti-CD20

anti bodi es have a decreased CDC (if | gGlL i sotype) conpared to type |

anti bodi es of the 1gGl isotype. |l es of type | anti-CD20 anti bodi es

i ncl ude e. g.knominuteit Oflqlrdllvlall)'gﬁ@ﬂll ng @RCRacactepadi idonte) ADS asg@is das

di scl osed i nM@wg005/103081), 2F2 1gGlL (as di scl osed and WO 2004/ 035607 and

WO 2005/ 103081) and 2H7 1gGl (as disclosed in WO 2004/ 056312) . The
af ucosyl at ed .anti - CD20 anti bodi e Ecordi ng to the invention is in one
enbodi ment  at §ife 230Y a¥es - tegsd csHs i thafagre ikRownnin &xpisetiths dargghalgdht , t he

type 1511 anetogiid tarthé habenitsnding edgicostthahgtbdiymani zed B-Lyl anti body.
The afucosyl ated anti-CD20 anti bodi es according to the invention have an

inc_r eaéed arg ﬁg%sag'el?se gqﬁ% Cﬁelnéas graﬁ b%/o %n%)r(l'g ﬁléé%s%?ﬁ%gg%' ke - €020

ant i bodi es h uce
anti body wi tfrorn rbgo@azf@daadﬁtmlwiiysméwehhuedonmeasl affestor 28ldst ot oxi city (ADCC)"
is meant an afucosyl ated anti-CD20 anti body, as that termis defined

herein, haV'ﬁQhé%éﬁ%%eﬁ%@a@e%rS‘iﬁg%fﬂlﬂﬁqn é}&&%nswtable method - 12 -
known to those of ordinary skill in the art. e accepted in vitro ADCC

assay is as ssa s target cells that are known to
express the' $§]’egfgl¥\ﬁ]§ﬁtair%)l§ﬂparteéﬁ ? aﬁﬂl/d?rﬁ Y SARTTHReRION DapGedurcs gndATOf t he
anti body; 52Xuspendedsshy 10SedishninaRRMI c¢iharake bledth;nononucl ear cel | s
(PBMCs), isolated
10 ii) the target cells are grown by standard tissue culture methods, harvested from the
exponential growth phase with a viability higher than 90 %, washed in RPMI cell
culture medium, labeled with 100 micro-Curies of >'Cr, washed twice with cell
culture medium, and resuspended in cell culture medium at a density of 10°

cells/ml;

15 1ii) 100 microliters of the final target cell suspension above are transferred to each

well of a 96-well microtiter plate;

1v) the antibody is serially-diluted from 4000 ng/ml to 0.04 ng/ml in cell culture
medium and 50 microliters of the resulting antibody solutions are added to the
target cells in the 96-well microtiter plate, testing in triplicate various antibody

20 concentrations covering the whole concentration range above;

v) for the maximum release (MR) controls, 3 additional wells in the plate
containing the labeled target cells, receive 50 microliters of a 2 % (VN) aqueous
solution of non-ionic detergent (Nonidet, Sigma, St. Louis), instead of the antibody

solution (point iv above);

25 vi) for the spontaneous release (SR) controls, 3 additional wells in the plate
containing the labeled target cells, receive S0 microliters of RPMI cell culture

medium instead of the antibody solution (point iv above);

vii) the 96-well microtiter plate is then centrifuged at 50 x g for 1 minute and
incubated for 1 hour at 4 °C;



from bl ood of a randomly chosen healthy donor, as effector cells; 3) the
assay is carried out according to follow ng protocol: i) the PBMCs are

i sol at ed Wei2ag/@s22adar d density centrifugati on procedur @TaPA18/08498Uspended
at 5 x 106 cells/mM in RPM cell culture nmedium 10ii) the target cells are
grown by standard tissue culture nmethodg3-harvested fromthe exponenti al
grom h phase with a viability higher than 90 % washed in RPM cell culture
medi um | abeled with 100 micro-Curies of 51Cr, washed twice with cell
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pl ate containing the | abeled target cells, receive 50 microliters of a 2 %
(VN) aqueousx)stbeereentage afospecidici kysid et ealyelated( fiwndade tantiBbdyraoncentratiani s) |
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suspen l ove) .
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i xX) the cell-free supernatant fromeach well is harvested and the
experi ment aI4I) ¥y @JS@@%%JC@%Q @%fehvalste\l’théﬁﬁ in'ciseagéjﬁ'p{h'efq'l;)ﬁmglﬁ* gg‘cgntg alma
counter; X) t he per centage of specific lysis 1S calculdte Féa
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t hat Entl body concentration, MR I aver age radi gact | vi t%equantl | ed

t he 1V
(see point (Re aB@FEYUM o PECRRIARR ﬁfis)rﬁpteﬁ‘lf@ (¥sese observed within

concentration range tested above. The increase in ADCC is relative to the ADCC,

antibody

measured with the above assay, mediated by the same antibody, produced by the
same type of host cells, using the same standard production, purification,
formulation and storage methods, which are known to those skilled in the art, but

20 that has not been produced by host cells engineered to overexpress GnTIII.

Said "increased ADCC" can be obtained by glycoengineering of said antibodies,
that means enhance said natural, cell-mediated effector functions of monoclonal
antibodies by engineering their oligosaccharide component as described in Umana,
P., et al., Nature Biotechnol. 17 (1999) 176-180 and US 6,602,684.

25 The term "complement-dependent cytotoxicity (CDC)" refers to lysis of human
tumor target cells by the antibody according to the invention in the presence of
complement. CDC is measured preferably by the treatment of a preparation of
CD20 expressing cells with an anti-CD20 antibody according to the invention in
the presence of complement. CDC is found if the antibody induces at a

30 concentration of 100 nM the lysis (cell death) of 20 % or more of the tumor cells
after 4 hours. The assay is performed preferably with *'Cr or Eu labeled tumor cells
and measurement of released *'Cr or Eu. Controls include the incubation of the

tumor target cells with complement but without the antibody.
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tunor cells étg{icf} RBEZ%:& l,{%‘g"i%sﬁﬁé its perfo preferably with 51Cr or

- et agpcoreleds

Eu | abel ed tunor cell's an su ed 51Cr or Eu. Controls
i ncl ude t he i peubatten—ef—theturpr—target—eel-s—wth—conplerent—byt
without the apfnterfly. - 14 - The "rituxi mab" antipodynéurgpéfiense gnti body;

exanpl e of a tNR@xibaﬁEﬁ&ﬁ-%Qsﬂﬁ&&)Pgd}’)di s a gene'f call X>gg% neere:

arre—-Rn—e-on

chi meri ¢ humap_gamea—i nur+he—constant—dofrarr—containtng—Honoctonal
A

anti body direchald agtimest afyeoslatedh Crtwccaendingered This chBHesic antli body

cont ai ns humahhgaiAFedl cgq?lant (9B IEKANG | Snop- | dentified by theg nane
"C2B8" in US b, 736,&1?7 (Andersen et. al.) issued on April 17, 1998,
assigned to | e ceuticals Corporation. Rituximab is approved for the
treatment of pafub@plasedMglyror@lghiersdl dlumagizedcBling || ow grgadsp @y fol lfi cul ar,
CD20 positive, B ‘hzﬁe?dﬁdgki n's |ynphoma. In vjtro nmechani sm of| action
studi es have shownthat rituximab-exhibits human clonpl enent--dependent 10
cytotoxicity (CDC) (Reff, ME., et. al., Blood 83(2) (1994) 435-445).

Addi t i onal | yT'hej terraxiupianized | Brhivil | andbodgc reforst tp hymanizesly B-kHaantiesiyuase

anti bosly- depRaaasd i aVOULoR5/0aMB 99 Axl OVDY200ARFFR7 5, Rvhikl WEE obBaift from

af ucosyl ated, Anti] bodglnoc Ongpt of

fucos
the murine m ant1-CD2Lb anti%ody B-Lyl (variable region of the murine
heavy chain (VH): SEQ ID NO: 1; variable region of the murine light chain (VL):
SEQ ID NO: 2- see Poppema, S. and Visser, L., Biotest Bulletin 3 (1987) 131-139)

by chimerization with a human constant domain from IgGl and following

20 humanization (see WO 2005/044859 and WO 2007/031875). These “humanized
B-Lyl antibodies” are disclosed in detail in WO 2005/044859 and
WO 2007/031875.

In one embodiment, the “humanized B-Lyl antibody” has variable region of the
heavy chain (VH) selected from group of SEQ ID NO:3 to SEQ ID NO:20 (B-HH2
25 to B-HH9 and B-HL8 to B-HL17 of WO 2005/044859 and WO 2007/031875).
Especially preferred are Seq. ID No. 3,4, 7,9, 11, 13 and 15 (B-HH2, B-HH3, B-
HH6, B-HH8, B-HL8, B-HL11 and B-HL13 of WO 2005/044859 and
WO 2007/031875). In one specific embodiment, the “humanized B-Ly1 antibody”
has variable region of the light chain (VL) of SEQ ID No. 20 (B-KV1 of
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gl yco- engWvAeeriégdsidmani zed B- Lyl (B-HH6-B-KV1 GE) 45- 50 PUI/EPRE 01084989
"“humani zed B-Lyl antibody" refers to humani zed B-Lyl antibody as 15

di scl osed in WO 2005/ 044859 and WO 2007/1631875, which were obtained from
the muri ne nonocl onal anti-CD20 anti body B-Lyl (variable region of the
murine heavy chain (VH: SEQ ID NO 1; variable region of the nmurine |ight
chain (VL): BERIE/043859- a@eW@d@Q@ﬂ&ISE) dmadnvihes especific , entbaatimsit, B | et i n

3 (1987) 13% t | gGL
an((:I f ol I)ovm nﬂlﬁ%}]l%ﬁaﬁp gﬁdgﬁ)@’ see %‘%’6‘8‘%‘?%@8@%% g%ggl 1@?& ]
These humarsz@d DENOyT (BritH&efWQ 2003/844R59cand W 2007483 1875) and a/\@nable
2005/ 044859 @g@n\wtﬂaﬁgumaﬁﬂ(m T SE@%II@NQPQOTBDKVNJWUWWM@% Bad-y!

tib " f th sel ectedfrom grou
S AT R A NS
2005/ 044859 mﬂﬂo&'p@(ﬁ)ﬂ/{mﬂ.&}ﬁl})odﬁsﬁe&g&iﬂgy tap rtied Qﬁﬁéﬁﬁioﬁrﬁlﬁﬁiﬁﬁucé IMHLi’?) 4%
7, 9, 11, 1 HH an - (o]
WD 2005/ 044313’3'%%‘3%%%}185‘1@5%" g Coehﬁlé'e%rkgé?fgﬂ)é g?%ﬁd‘ieﬁb% accpyding
"humani zed BoLytheantprgasdyres hadesgrbédablie r@@dﬂOb‘DM&@ | | YD 200@D655401) of
SEQ 1D No. 2ol Fodfis 18fs. urdma. PV %Poila%é%a&f@{ﬁ%lv‘@g?%d)oﬁ%g?@ and "

anot her specific e i ment “hunani zed A Variabl e

regi of0of t h‘éIQw%%{&%%aﬁhOQWb@élnlsE@ﬁ the mentleﬁtm@nbﬁ a00Rdp 44859 and
WO 2007/ 0318§5fuoa@ﬁat@dzgwdoa&igalerem Kitndized B Lyl downNal B-HIYé-B-RV1SER | D No.
20 (B-KV1 OfS V\Q g?lgc?e{n%meer% ﬁumamzed B-Lyl antibodies have an altered pattern of
glycosylation in the Fc region, preferably having a reduced level of fucose residues.
In one embodiment, the amount of fucose is 60 % or less of the total amount of
15 oligosaccharides at Asn297 (in one embodiment the amount of fucose is between
40 % and 60 %, in another embodiment the amount of fucose is 50 % or less, and
in still another embodiment the amount of fucose is 30 % or less, and in yet another
embodiment, the amount of fucose is 0%). Furthermore, in one specific
embodiment, the oligosaccharides of the Fc region are bisected. These

20 glycoengineered humanized B-Ly1 antibodies have an increased ADCC.

The oligosaccharide component can significantly affect properties relevant to the
efficacy of a therapeutic glycoprotein, including physical stability, resistance to
protease attack, interactions with the immune system, pharmacokinetics, and
specific biological activity. Such properties may depend not only on the presence

25 or absence, but also on the specific structures, of oligosaccharides. Some
generalizations between oligosaccharide structure and glycoprotein function can be
made. For example, certain oligosaccharide structures mediate rapid clearance of
the glycoprotein from the bloodstream through interactions with specific
carbohydrate binding proteins, while others can be bound by antibodies and trigger

30 undesired immune reactions. (Jenkins, N., et al., Nature Biotechnol. 14 (1996) 975-
981).

Mammalian cells are the excellent hosts for production of therapeutic
glycoproteins, due to their capability to glycosylate proteins in the most compatible
form for human application. (Cumming, D.A., et al., Glycobiology 1 (1991) 115-
35 30; Jenkins, N., et al., Nature Biotechnol. 14 (1996) 975-981). Bacteria very rarely



5 WO 2007/031875). Furthernore, in one enbodi nent, the humani zed B-Lyl
antibody is an 1gG 1 anti body. According to the invention such afucosyl ated
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according to the procedures described in W 2005/ 044859, WD 2004/ 065540, WO
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WO 99/ 154342. In one enbodi nent of the invention, the anti-CD20 anti body
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transgenic a een ested (Jenkins, N., et al., Nature
Bi ot echnol . 14 (1996) 975-981). anti bodi es contain carbohydrate
structures é?necé‘f?é’em/é@tip@slam%n%cr?%eﬁhe petgngy, while maintaining a simple

production process and potentially avoiding significant, undesirable side effects, is
to enhance the natural, cell-mediated effector functions of monoclonal antibodies
30 by engineering their oligosaccharide component as described in Umana, P., et al.,
Nature Biotechnol. 17 (1999) 176-180 and US 6,602,684. IgG1 type antibodies, the
most commonly used antibodies in cancer immunotherapy, are glycoproteins that
have a conserved N-linked glycosylation site at Asn297 in each CH2 domain. The
two complex biantennary oligosaccharides attached to Asn297 are buried between

35 the CH2 domains, forming extensive contacts with the polypeptide backbone, and



chain constant regions, wth each isotype possessing a distinct array of
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daunorubicin (daunomycin), bleomycin, mithramycin and the like; alkaloids, such
as vinca alkaloids such as vincristine (VCR), vinblastine, and the like; and other
antitumor agents, such as paclitaxel (e.g. taxol®) and paclitaxel derivatives, the
cytostatic agents, glucocorticoids such as dexamethasone (DEX; e.g. decadron®)

35 and corticosteroids such as prednisone, nucleoside enzyme inhibitors such as



10treatnent is used w thout such ionizing radiation. Radiation therapy is a
standard treatnent for controlling unresectable or inoperable tunors and/or
tunor netWoraEENS822knpr oved results have been seen when P&RAERZIGM049B%r apy
has been conbi ned with chenot herapy. Radi ation therapy is based on the
principle that high-dose radiation deli-22red to a target area will result
in the death 15 of reproductive cells in both tunmor and normal tissues.
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intraperito I,
|t abynovi oY B B e AR et PO i flopal o

are adi ni stagFRs by intravenous or 35subcutaneous administration. - 24 -
Bendanustine can be adm nistered to a patient according to known net hods,

e.g. by intrieenstfaghel oytsfokit iand ﬁﬁlcandéﬁdg@n@rd&)tnﬁélmabﬂwlh% wefiugd on
over a per|0d of erit

intr
i nt r acer obr AP erat“(fbg%%eérf%ﬂgu ﬁf?’}%f {rigs Wse pT"ﬁ?‘Pi@W’?Sv‘i"ﬁﬂb‘torS in
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isotonic and 10 absorption del ayi ngﬁl agents, and other mat'erials and

conpounds ¢ SMYAYAHIdePSHiding Weeht theatiEntSqultyrsd “rﬁ“srle?%&nﬁ%ﬁete@@é%tbyl%%f ar as
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use t her eof QMRQSIHLL NS ventl n is contenplated.
Suppl enent ar %&%F?ﬁglcoe%’un seoggfl]dlgf)g%mglé 5 ﬁ% ?porat ed into the

conposi tions. 15Pharmaceutical Conpositions
25 Typical dosages of an effective cytotoxic agent can be in the ranges recommended

by the manufacturer, and where indicated by in vitro responses or responses in
animal models, can be reduced by up to about one order of magnitude
concentration or amount. Thus, the actual dosage will depend upon the judgment of
the physician, the condition of the patient, and the effectiveness of the therapeutic

30 method based on the in vitro responsiveness of the primary cultured malignant cells
or histocultured tissue sample, or the responses observed in the appropriate animal
models.

In the context of this invention, an effective amount of ionizing radiation may be
carried out and/or a radiopharmaceutical may be used in addition to the
35 afucosylated anti-CD20 antibody and bendamustine combination treatment of



Phar maceuti cal conpositions can be obtained by processing the anti-CD20
anti body and/or bendanustine according to this invention with

phar macelWP@a114182dcept abl e, i norgani ¢ or organi c carri @3/EPRHSIOBIE corn
starch or derivatives thereof, talc, stearic acids or it's salts and the

| i ke can be used, for exanple, as such-220 carriers for tablets, coated
tabl ets, dragees and hard gel ati ne capsules. Suitable carriers for soft

gel ati ne capsul es are, for exanple, vegetable oils, waxes, fats, sem -solid
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30 The afucosylated anti-CD20 antibodies can be administered to a patient according
to known methods, such as by intravenous administration as a bolus or by
continuous infusion over a period of time, by intramuscular, intraperitoneal,
intracerobrospinal, subcutaneous, intra-articular, intrasynovial, or intrathecal
routes. In one embodiment, such antibodies are administered by intravenous or

35 subcutaneous administration.



30TWEENTM P LURON | C STM or pol yethyl ene glycol (PEG. - 26 - In one
further enbodi nent of the invention, afucosylated anti-CD20 anti body and
bendanustWOa0Hyd832ér nul ated in two separate fornul ati on®CI/EPRE0ABL9BY e

i ngredients may al so be entrapped in mcrocapsul es prepared, for exanple,
by coacervation techniques or by interragi-al pol ynerization, for exanple,

5 hydroxynet hyl cel | ul ose or gel ati n-m crocapsul es and pol y-

(et hyl net hacyl ate) m crocapsul es, respectively, in colloidal drug delivery
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of sol gd hydrotp%'%gl C po l%/me\rig gont aldﬁl.n%t de ant i body, which matrices are
in the’form%t By syt anubady ds adminfsigred by jpteaygRONSSOF dBUraRSKUeRspbs of
sust ai ned- r edde@sstratidi.i ces i ncl ude pol yesters, hydrogels (for exanple,

pol y(2- hydr oxyet hyl - net hacryl ate), or 15 pol y(vi nyl al cohol)), polylactides

US 3,773, 91 . ' s ] | d " - l. - 1= te,
gon- degr adab@%u%e?ﬂ%?éﬁgﬁ/%ﬁnag%gifﬁlg,%%ggaﬁgdpﬁgllq %qug{l?n c@grc}%{d?ég}l@c%ﬁl (r:ra agi d
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lactic aci d-@ipepibn cmadihd coRmYsy RkibaReHAICHRT Qntififh el Seeht]) isABc and
poly-D-(-)-3- hg/dr,ox%ggtyé{l c acid. .20The fornul ations to,be used for in vivo
adni nil8t r at i3ORESR Lefgants, apfljathersmatgrigfs |apd Lomnennds AumPRKPlE Wit at i on

t hrough st erphagmideltic tadarinisRaium Bx8ept s fitf BSyt conMdivinaDihetiar drhdient

provi des a net hc%d fﬁf)let hﬁhttr eattrrent of ¢ neer CO{TB,];{' Si ng} adm ni s% ring to

a patient in HEQEPapPle uith the aetive sompound, usg therepy i the; GOPOSHINR O Je o

af ucosyl at ednegntionCi® Occamermnplotbd. whupplemerdaryuatticf dommseds sc0 #2250 | ess,

(in one emQH&dFESFatedQHto%?E@rﬁ# & humani zed B-Lyl antibody); and (ii) an
econ ehda

effective s anount o nustine. I n one enbodi nent, the anpunt of

fucose_of is between 40 % and 60 % Preferably said cancer is a CD20
expr ed3j ng &harmaceutical Compositions

Pharmaceutical compositions can be obtained by processing the anti—-CD20
antibody and/or bendamustine according to this invention with pharmaceutically
acceptable, inorganic or organic carriers. Lactose, corn starch or derivatives
thereof, talc, stearic acids or it’s salts and the like can be used, for example, as such

20 carriers for tablets, coated tablets, dragées and hard gelatine capsules. Suitable
carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,
semi-solid and liquid polyols and the like. Depending on the nature of the active
substance no carriers are, however, usually required in the case of soft gelatine
capsules. Suitable carriers for the production of solutions and syrups are, for

25 example, water, polyols, glycerol, vegetable oil and the like. Suitable carriers for
suppositories are, for example, natural or hardened oils, waxes, fats, semi-liquid or
liquid polyols and the like.

The pharmaceutical compositions can, moreover, contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
30 flavorants, salts for varying the osmotic pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable substances.

One embodiment of the invention, a composition comprises both said afucosylated
anti-CD20 antibody with an amount of fucose is 60 % or less (in one embodiment,



Preferably said CD20 expressing cancer is a B-Cell Non-Hodgkin's |ynphoma
30(NHL). Preferably said afucosyl ated anti-CD20 anti body is a type |

anti - CD2ovano1yasszd - 27 - Preferably said anti body i sPa@THRAHAI094939 B- Ly 1
anti body. Preferably said humani zed B-Ly 1 antibody is admnistered in a
dosage of 800 to 1200 ng on day 1, 8, 1®50f a 6-week-dosage-cycle and then
I n a dosage of 800 to 1200 ng on day 1 of up to five 4-week-dosage-cycl es,
and bendamustine is 5adm nistered in a dosage of 80 ng/n2 to 110 ngy/ n2 on
day 1 and 2 s#id aptibaslysisxafycosylatdd Hawanjeed Pel ek anthisodys add endamystinkefot er m

"patient” prgfesha YediRbR ot c‘éﬂce?,(ihlﬁgaﬁfkuid?, 6pod teQ re%s’é%dﬁ%@ﬂ with an

af ucosyl ated anti-CD20 anti body (e. a patien u ng from CD20

expressi ng cancer) for any purpose,. and nore preferably a human in need of
such a 10 tgﬁét rEREMecsutica ot comppsiion omay  FuERSN cEIRRIEEC oM t PlonmHe

| esi on. Howeplesrmatdigichley aaceprableeatriersan al so refer to non-hunman ani mal s,
preferably mammal s such as dogs, cats, horses, cows, pigs, sheep and

non- hugan pr4 a h Jhe invention further conptises. an
afucosg?atedfgﬁbgg?fégaﬁﬁpﬁgg j%I?%?S?%%p5?35¥ﬂgﬁ?f8?“%%%%%?"?Rm§8ﬁ%Tnation
wi th bendamuforiusein ¢Biths compeisingdf) duefféntive dostamems ofian afurosy pled tand -
ant| - CD20 anebogaKBbdwaR ARMn OF fldssO3C66 % 6P1c Bh dntnboRftflent, an
bendanustine for use 1'n the treatnment of cancer. )
afucosylated humanized B-Ly1 antibody) , and (i) an effective second amount of
bendamustine. Such composition optionally comprises pharmaceutically acceptable

10 carriers and / or excipients.

Pharmaceutical compositions of the afucosylated anti-CD20 antibody alone used in
accordance with the present invention are prepared for storage by mixing an
antibody having the desired degree of purity with optional pharmaceutically
acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical Sciences
15 16th edition, Osol, A. (ed.) (1980)), in the form of lyophilized formulations or
aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic to
recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and
methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
20 hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol,
butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol,
resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less
than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
25 such as glycine, glutamine, asparagine, histidine, arginine, or lysine;
monosaccharides, disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose,
mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal
complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as
30 TWEEN™, PLURONICS™ or polyethylene glycol (PEG).

Pharmaceutical compositions of bendamustine can be similar to those describe
above for the afucosylated anti-CD20 antibody.



Preferably said afucosylated anti-CD20 anti body is a humani zed B-Lyl

anti body. Preferably the cancer is a CD20 expressing cancer, nore
pr ef er ablwoa0B/008324 Non- 20Hodgkin's |ynmphoma (NHL). Pr @C&ExRe1p/08423¢
humani zed B-Lyl antibody is adm nistered in a dosage of 800 to 1200 ng on
day 1, 8, 15 of a 6-week-dosage-cycle and-then in a dosage of 800 to 1200
ng on day 1 of up to five 4-week-dosage-cycles, and bendanustine is

adm nistered in a dosage of 80ng/n2 to 110 ng/ n2 on day 1 and 2 of up to
si x 4- 25wedk-amedaghercgrob@imeiithef thelihention, aiarsplaest andCDRunebody end

provi ded to b%hgarw&irﬁ%j@rféﬁﬁﬂgﬂeﬂ% %%g%ﬁgPﬁ’%P{aﬁ%)w?m lon, the true scope

of which is set tforth in the appen S ‘under st ood t hat
nodi fications can _be made in the procedures set forth w thout departing
from the spithe agive Hgrediguimimay also. bogentrappgd i maicreraputese peapatsd, far i abl e

region of thxaf@iyByedaddivdtdr)tesnidies of 8y TRBREI AN yrRBiZatioh2for 3RbhprRdY

B- Lyl am no ,aci d equ e of varjable re |10n of, the I}rggé{ chain (VL) of
nur | neSernorc]]y(Slﬁoé‘Iy“}:ﬁ%ll?)fg Caft gg‘ﬁﬁ?'nggi_of/? ules Andopalyr ¢ lgdaeylge)

vari abl e reghiemoapsulés legsectivelyaiim doydjdabfdrbg ndehivesd sﬁsotlhylk (@t ieb@dbl?§
B-HH2 to B- L8 B- I B-HL17) am.no acid sequences o

\(/ari abl e redﬁ’“gg"’%‘%jt h%‘bﬁ“ﬂght “yk‘;"g%ﬁe?%) TGP e g TPy | %éﬁ{" Bodf%- kvi
Descri pt i on nghogdpsules)yarrie snacsoerysioes. Sutin techniqueswre disctsediot Remingtaf's

combi ned tr galfRALeuAtalHeiALES Ptk le@iiB, O¥RCA! (eddfidsdyP20 anti body
(B-HH6-B-KV1 GE) with bendanustine ( 1n conpari'son Wwth conbination of

rituxipab (focusylated type | anti-CD20 anti hody) wth bendanustine and in
conpatlénsion(vgo“tgﬁ‘ qqérefeé%é ARALIORS) Y HRE H‘&Pé@g- Soitable examplss of sprtgtedur es

release preparations include semipermeable matrices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of shaped
articles, e.g. films, or microcapsules. Examples of sustained-release matrices
include polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
15 poly(vinylalcohol)), polylactides (US 3,773,919), copolymers of L-glutamic acid
and gamma-ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable
lactic acid-glycolic acid copolymers such as the LUPRON DEPOT™ (injectable
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide

acetate), and poly-D-(-)-3-hydroxybutyric acid.

20 The formulations to be used for in vivo administration must be sterile. This is

readily accomplished by filtration through sterile filtration membranes.

The present invention further provides a method for the treatment of cancer,
comprising administering to a patient in need of such treatment (i) an effective first
amount of an afucosylated anti-CD20 antibody with an amount of fucose is 60 %
25 or less, (in one embodiment, an afucosylated humanized B-Ly1 antibody); and (ii)

an effective second amount of bendamustine.
In one embodiment, the amount of fucose of is between 40 % and 60 %.
Preferably said cancer is a CD20 expressing cancer.

Preferably said CD20 expressing cancer is a B-Cell Non-Hodgkin’s lymphoma
30 (NHL).

Preferably said afucosylated anti-CD20 antibody is a type II anti-CD20 antibody.



Experimental Procedures Antitunor activity of conbined treatnment of a type
Il anti-CD20 anti body (BHH6-B-1CV1l GE) with bendanustine Test agents

25Af ucosyWear28t/|pi2t- CD20 anti body B- HH6- B- KV1 GE (af uco®¢IrdPetiofiiahi zed B-
Lyl , gl ycoengi neered B-HH6-B-KV1, see WO 2005/044859 and WD 2007/ 031875)
was provided as stock solution (9.4 ng/ln2?7) fromdycArt, Schlieren,
Switzerland. Antibody buffer included histidine, trehal ose and pol ysorbate
20. Antibody solution was diluted appropriately in PBS fromstock for

30pri or i nj eRnefesapdy said apibadyHs adamasized B-LR boftheslyi ne) was purchased from
Mundi pharma GrbH, Linburg an der Lahn, Germany. Required dilutions were

ad{ ;Jsted frgmféaﬁaly@g%mﬁﬁmﬂ 1%1 8kmﬁiblg>f!§riisoaclirﬁfrlli§er5% riig/arﬂos? lld_r 860 es and
culture con i.ons uppn e ce oma ce ne was
routinely e o 200788 on e L8R drrektomes a6 aog fhanan dhmae o880 R ( Paa
Labor at or i esl208usigr om)dagntl & apth- fiveidaweeked@hgdéydles, and baidamusainainiat ed

at nosphere Owﬁy P e or  transplantatjon. Cellg were
CO-i nj gct eda&vc\innﬁﬂlé ?rllngae(?o.ssg%?fn%q é@%ﬂgi’eﬂg ‘é‘gfsﬁ? Iﬂnbdé?liygem@i %%{upatﬁeméaﬁ weeks
at arrival (yeskedrssgaicydlesm Charl es River, Sulzfeld, Gernmany) were

mai nt ai ned under specific-pathogen-free condition with daily cycles of 12 h

light /12 h AandddewfeiRfGROtnNDatithtC Bratkhb§ TSN @S e iﬁ%@@b@ﬁéatﬁ%hfisa;
Tiersch@ . Experinental study p iocol_ was revi ewed and_approved ocal
gover nment . ‘KR &n %ﬁl??vé%teiﬁm&flg Quantibody £¢-8i AcRAticAt swEergnga from iq’%zcbart

15 of the ardxpedssihgchndet)yfot afiy pipove akid intbre picferablyi imesh intheB& W SWBH 4 onment
and f% obs Ly tirﬁ% rCotnti nuous h(;al th nmonit rti ng ﬁs carried out on

regul af basi SAURFE( FS3CH o I APTRIAMEHOSPAIUGTONISTaR- e e+ & feTpH
2.5-3) vere ‘pateitdeah aldo ir¢for taunon-hMamiab aninregs, 30éferably mamenas ewoht asoddgad dai |y
for clinical ca@,’ H&%Qé]%o@@,q)igs‘?tsﬁééb'aﬂa n%tl-lﬁlq}/aﬁrp?ﬁnates, among others.

The invention further comprises an afucosylated anti-CD20 antibody, for the

treatment of cancer in combination with bendamustine.

15 The invention further comprises an afucosylated anti-CD20 antibody with an
amount of fucose is 60 % or less, and bendamustine for use in the treatment of

cancer.
Preferably said afucosylated anti-CD20 antibody is a humanized B-Ly1 antibody.

Preferably the cancer is a CD20 expressing cancer , more preferably a B-Cell Non-
20 Hodgkin’s lymphoma (NHL).

Preferably said humanized B-Lyl antibody is administered in a dosage of 800 to

1200 mg on day 1, 8, 15 of a 6-week-dosage-cycle and then in a dosage of 800 to

1200 mg on day 1 of up to five 4-week-dosage-cycles, and bendamustine is

administered in a dosage of 80mg/m2 to 110 mg/ m2 on day 1 and 2 of up to six 4-
25 week-dosage-cycles.

The following examples and figures are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.



effects. For nonitoring throughout the experinent body wei ght of aninmals
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af ter st NyORG11/0IBRAt ment of animals 25Ani mal treat ment PETAPREE/084939 he day
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Description of the Figures

Figure 1 In vivo antitumor activity of combined treatment of an
afucosylated type II anti-CD20 antibody (B-HH6-B-KV1 GE)
15 with bendamustine ( in comparison with combination of
rituximab (focusylated type I anti-CD20 antibody) with

bendamustine and in comparison with the respective

monotherapies.
20 Experimental Procedures

Experimental Procedures

Antitumor activity of combined treatment of a type II anti-CD20 antibody (B-
HH6-B-KV1 GE) with bendamustine

Test agents
25 Afucosylated anti-CD20 antibody B-HH6-B-KV1 GE (afucosylated humanized B-

Lyl, glycoengineered =~ B-HH6-B-KV1, see WO 2005/044859  and

WO 2007/031875) was provided as stock solution (9.4 mg/ml) from GlycArt,

Schlieren, Switzerland. Antibody buffer included histidine, trehalose and

polysorbate 20. Antibody solution was diluted appropriately in PBS from stock for
30 prior injections.

Clinical grade Rituximab (Mabthera) was obtained from Hoffmann La Roche,
Basel.



GE, 1 ng/ kg, once weekly, i.p.) indicated by a TCR of 0.72 (C 0.59-0.86),
in 15 group 3 (Rituximb, 1 ng/kg, once weekly, i.p.) indicated by a TCR
of 0.78 (W020118482493), in group 5 (B-HH6-B-KV1 GE, 1 nBCREP2GAO4NRek] y,
i.p. in conmbination w th Bendamustine, 3 ng/kg, study days 19-22, i.p.)

I ndicated by a TCR of 0.46 (Cl 0.34-0.59%-and in group 6 (R tuximb, 1

ng/ kg, once weekly, i.p. in conbination wi th Bendanustine, 3 ng/kg, study
days 19-22, i.p.) indicated by a 20 TCR of 0.67 (Cl 0.54-0.81) conpared to
t he vehi cl e Bgndamugstifreotfibamustm®yasipyrelased frast Mvadipbamgg GonbHs thithpurgy s
19-22, i.p.)anSi@VEhnd W.@b&&n&u@@ngﬁg%% 'uéég@ m&ﬁ@ba%&u&r@& the

end of the study. The caonbinatjon of B- KV Bendanust 1 ne

showed a nmor¥PHKHIAATE@EMBYner gi stic) and statistically significant
effect on tunor growth inhibition 25conpared to the single treatnments

anal yzed by (delkhiineskimh@ailtiresonditighs001) (see Table 1 and Fi g:Jr el - Sé -
Tabl e 1: Par. ric with | anﬁ hi_gh nfi dence Interval . sed on
sAUC a%d TG I[E(’iiuﬂiﬁ‘rno%-{p}gl'r"é‘ Elen%%w S 88’@%5“ {8 i Topingly .‘:ulélllr(%b" El\%’gﬁfiﬂ\ﬂ 2
supplemented with 10 % fetal bovine serum (PAA Laboratories, Austria) and 2
mM L-glutamine at 37 °C in a water-saturated atmosphere at 8 % CO2. Passage 4

was used for transplantation. Cells were co-injected with Matrigel.

Animals
10 Female SCID beige mice; age 3-4 weeks at arrival (purchased from Charles River,

Sulzfeld, Germany) were maintained under specific-pathogen-free condition with
daily cycles of 12 h light /12 h darkness according to committed guidelines (GV-
Solas; Felasa; TierschG). Experimental study protocol was reviewed and approved
by local government. After arrival animals were maintained in the quarantine part

15 of the animal facility for one week to get accustomed to new environment and for
observation. Continuous health monitoring was carried out on regular basis. Diet
food (Provimi Kliba 3337) and water (acidified pH 2.5-3) were provided ad
libitum.

Monitoring
20 Animals were controlled daily for clinical symptoms and detection of adverse

effects. For monitoring throughout the experiment body weight of animals was
documented two times weekly and tumor volume was measured by caliper after

staging.

Treatment of animals
25 Animal treatment started at the day of randomisation 19 days after tumor cell
inoculation. Humanized afucosylated anti-CD20 antibody B-HH6-B-KV1 GE or
Rituximab were administered as single agents i.p. q7d on study day 19 and 26 at
the indicated dosage of 1mg/kg. The corresponding vehicle was administered on
the same days. Bendamustine was given i.p. on day 19, 20, 21, and 22 at 3 mg/kg.
30 In the combination therapy groups, the chemotherapeutic agent was administered 8

hours after both antibodies on day 19.



B- HH6- B- KV1 GE (once weekly, 1 ng/kg) 0.72 [0.59-0.86] 47 3 R tuximb (once
weekly, 1 ng/kg) 0.78 [0.65-0.93] 29 4 Bendanustine study days 19-22, 3
ng/ kg 0. WPQRONP182286] O 5 PCT/EP2010/004939

-30-

Tumor growth inhijbition study in vivo

At the end of the experiment on day 33 after tumor cell inoculation, there was a
tumor growth inhibition (TGI) as given in Table 1 in the animals given rituximab,
anti-CD20 antibody B-HH6-B-KV1 GE, combination of rituximab and
5 bendamustine or combination of anti-CD20 antibody and bendamustine,
respectively, compared to the control group. Treatment with bendamustine alone

did not show any antitumor activity in the present experiment.

There was more than an additive effect by comparing the anti-CD20 antibody B-
HH6-B-KV1 GE/bendamustine combination group with the treatment of anti-
10 CD20 antibody B-HH6-B-KV1 GE alone.

Statistical evaluation
The study was terminated on day 33. Statistical evaluation was based on sAUC.
Tumor growth was statistically significantly inhibited in group 2 (B-HH6-B-KV1
GE, 1 mg/kg, once weekly, i.p.) indicated by a TCR of 0.72 (CI 0.59-0.86), in
15 group 3 (Rituximab, 1 mg/kg, once weekly, i.p.) indicated by a TCR of 0.78 (CI
0.65-0.93), in group 5 (B-HH6-B-KV1 GE, 1 mg/kg, once weekly, i.p. in
combination with Bendamustine, 3 mg/kg, study days 19-22, i.p.) indicated by a
TCR of 0.46 (CI 0.34-0.59) and in group 6 (Rituximab, 1 mg/kg, once weekly, i.p.
in combination with Bendamustine, 3 mg/kg, study days 19-22, i.p.) indicated by a
20 TCR of 0.67 (CI 0.54-0.81) compared to the vehicle group (group 1). Group 4
(Bendamustine, 3 mg/kg, study days 19-22, i.p.) showed a comparable tumor
growth as the control group at the end of the study.

The combination of B-HH6-B-KV1 GE with Bendamustine showed a more than
additive (synergistic) and statistically significant effect on tumor growth inhibition

25 compared to the single treatments analyzed by Tukey-Kramer test (p<0.001) (see
Table 1 and Figure 1)



B- HH6- B- KV1 CGE (once weekly, 1 ng/kg) + Bendanustine (study days 19-22, 3
ng/ kg) 0.46 [0.34-0.59] 72 6 R tuximab (once weekly, 1 ny/kg) +
BendanustWRe0dk$d¢ days 19-22, 3 ng/kg) 0.67 [0.54-0. SPFTAR2010/084932 Pat ent
Cl ai nms

-31-

Table 1: Parametric TCR with low and high Confidence Interval (CI) based on

sAUC and TGI (%)
(1)
Group Treatment schedule TCR 95 % 1 TGI (%)
vs. group 1

5 B-HH6-B-KV1 GE 0.72 | [0.59-0.86] 47
(once weekly, 1 mg/kg)

3 Rituximab 0.78 | [0.65-0.93] 29
(once weekly, 1 mg/kg)

4 Bendamustine 0.9 [0.76-1.06] 0

study days 19-22, 3 mg/kg
B-HH6-B-KV1 GE

5 (once weekly, 1 mg/kg) 0.46 | [0.34-0.59] 72
+ Bendamustine

(study days 19-22, 3 mg/kg)
Rituximab

6 (once weekly, 1 mg/kg) 0.67 | [0.54-0.81] 42
+ Bendamustine

(study days 19-22, 3 mg/kg)




1. Use of an afucosylated anti-CD20 anti body with an anount of fucose of 60
% or less of the total anount of oligosaccharides (sugars) at Asn297, for

t he manufWeR2OHA18R24a nedi canent for the treatnent of caRESEPRHOOMM? nati on
wi th bendamustine. 52. Use according to claim1l characterized in that the
amount of fucose of is between 40 % and350 % 3. Use according to claiml
characterized in that the anount of fucose of is 50 %or |ess.

4. Use according to any one of claims 1 to 3 characterized in that said
cancer 10is a CD20 expressing cancdfatest Cladmsaccording to claim4
characterized in that said CD20 expressing cancer is a B-Cell Non-Hodgkin's

! ynphoma ( _NHL) . 16. Uussser ﬁPQfﬁE@;yMIe& Qn@@{)ﬂﬁﬁn%d9 h@ih%n 3mb@nt5t>f_ fabaeastt eri zed
in that said afucosy| ated an tlth-sct:g}zagpantl bogélri

| Isa type |l anti-CD20
anti body. 157. UsedBécdrlgin mognt ehgligasaechadides (spgarnAat Asn2g7,

antibody is a hunefor 2k€ rfarlufict@rgt b adyediBamehie forcher @édtgehnto ofEneereinOf
claims 1 to 7, charact.erized iQ t@at one or nore additional other

cyt ot oxi c, chenot H@Epafionv! MUt o agents, or conpounds or ionizing
radi ation that enhance the effects of such agents 20are adm nistered. 9.
Use ackording t 3. ddse aacerdiig tol clams 1 icharac®rizehar that theianuaiing pf fusase ohisd
humani zed B-Lyl antdhodyad &, Adggu,stered in a dosage of 800 to 1200 ng on
day 1, 8, 15 of a 6-wee -d%sage-cf&:l e and then in a dosage of 800 to 1200
ng on day 1 of up to five 4-week-dgsage-cycles, and bendanustine 25is
admi ni stered i nJa H¥sagardne woclagn d@h@@cmeﬁw thapthgpmpunt Yféﬁﬂs‘?og’fs up to
si x 4-week-dosage-syw @#dess10. A conposition conprising an afucosyl at ed
anti-CD20 anti body with an amount of fucose of 60 % or |ess of the total

anount of oligogaccharides (sugars t n297 n i.ne. for the
roatment of cadoaret idebiind B ok SFoBRTY s FeBERTRIMSh IS Gncki
charat@ eri zed in tihatCI32() ekpaessingfaaoozgy| at ed CD20 anti body is a hunani zed
B-Lyl anti body.

5. Use according to claim 4 characterized in that said CD20 expressing

cancer is a B-Cell Non-Hodgkin’s lymphoma (NHL).

6. Use according to any one of claims 1 to 5, characterized in that said
afucosylated anti-CD20 antibody is a type II anti-CD20 antibody.

15 7. Use according to claim 6, characterized in that said antibody is a
humanized B-Lyl antibody.

8. Use according to any one of claims 1 to 7, characterized in that one or
more additional other cytotoxic, chemotherapeutic or anti-cancer agents,
or compounds or ionizing radiation that enhance the effects of such agents

20 are administered.

9. Use according to any one of claims 1 to 8, characterized in that said
humanized B-Lyl antibody is administered in a dosage of 800 to 1200 mg
on day 1, 8, 15 of a 6-week-dosage-cycle and then in a dosage of 800 to
1200 mg on day 1 of up to five 4-week-dosage-cycles, and bendamustine

25 is administered in a dosage of 80 mg/m2 to 110 mg/ m2 on day 1 and 2 of

up to six 4-week-dosage-cycles .

10. A composition comprising an afucosylated anti-CD20 antibody with an
amount of fucose of 60 % or less of the total amount of oligosaccharides

(sugars) at Asn297 and bendamustine for the treatment of cancer.
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11. The composition according to claim 10, characterized in that said anti-
afucosylated CD20 antibody is a humanized B-Ly1 antibody.



